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A desired copolymer, cellulose-graft-polyacrylonitrile was synthesized by a free radical initiating process
View Article Online
View Journal  | View Issueand optimum reaction conditions were determined for maximum grafting yield (125%). The nitrile
p
o
o
o
c
9
a
o
r
7
sfunctionalities of the grafted co
reaction. The kenaf cellulose,
characterized by infrared spectr
electron microscopy and X-ray ph
to achieve the optical detection
metal ions. The reﬂectance spe
absorbance ranging from 97 to 9
Cu2+ ion concentration and a bro
(p–p transition) complex. The ads
The adsorption capacities for othe
Cr3+, Ni2+ and Zn2+ were 273.6, 2
experimental data of all metal iondata proved that the transition m
isotherm model (R2 > 0.99),
poly(amidoxime) ligand surface is
sorption/desorption process for se
was determined. The new type of a
its original sensing and removal per
atural polymer that could be
eﬃcient adsorption of toxic
bone could be tailored with
ionalities through attachments
or secondary hydroxyl groups.
ers to the cellulose backbone
bsequent functionalization of
h known chelating moieties is
ethod. The graed copolymer
hnology, University Malaysia Pahang,
ail: lutfor73@gmail.com; Fax: +60-9-
Universiti Malaysia Sabah, 88400 Kota
SI) available: Photographs of products,
mizations by UV spectra. See DOI:
hemistry 2016olymers were converted into the amidoxime ligand by oximation
cellulose grafted copolymer and poly(amidoxime) ligand were
scopy, ﬁeld emission scanning electron microscopy, transmission
toelectron spectroscopy. The pH of the solution acts as a key factor
f metal ions using complexation of this ligand with some transition
tra of the [M–ligand]n+ complex was found to have a highest
.9% at pH 6. The reﬂectance spectra were increased by increasing
d peak at 700 nm was observed which indicates the charge transfer
rption capacity with copper was found to be superior; 326.6 mg g1.
transition metal ions were also found to be strong; Fe3+, Co3+, Mn2+,
1.6, 241.7, 228.2, 204.2 and 224.3 mg g1, respectively at pH 6. The
ﬁtted signiﬁcantly with the pseudo-second-order rate equation. The
etal ion sorption onto ligands was well ﬁtted with the Langmuir
which suggest that the cellulose-based adsorbent known as
homogenous and monolayer. The reusability was checked by the
ven cycles and the sorption and extraction eﬃciency in each cycle
dsorbent can be reused in many cycles without any signiﬁcant loss in
formances.
is recognized as the side chains covalently attached to the main
chain of the cellulose backbone in ionic or free radical initiating
process.2,3 The initiator created radicals at various sites on the
cellulose backbone are highly reactive and ceric ion (Ce4+) has
a profound eﬀect on the initiator because of its high eﬃciency
in graing.3 However, biodegradation is a serious problem for
natural polymers for long term applications in the adsorption
processes.3 Cellulose possess good chemical stability and
mechanical strength and these properties could be further
improved by using graing polymers onto cellulose and their
subsequent transformation into known chelating ligands for
the formation of metal ions complexes, an essential step in
chelating mechanism.4
Global warming, climate change, ice melting, sea level rise
and human activities have drastically reduced the availability of
fresh water for human utilization. However, increased volume
of pure water is an indisputable and to address this point
various water treatment technologies have been proposed and
applied at experiments and eld levels. However, there is still
a need for new technologies for wastewater treatment to meet
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